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FOREI RD

The Manpower and Personnel Policy Research Group of the Army Research
Institute for the Behavioral and Social Sciences (ARI) conducts research on
significant U.S. Army recruiting programs and policy issues. One major
recruiting research issue is losses fran the Delayed Entry Program (DEP).
This research attenpts to identify factors that influence losses froa the DEP
in order to more efficiently and effectively manage it.

This report was prepared as part of the Program Task in recruiting and
retention of the Manpower and Personnel Research Laboratory. The research
reported was conducted at the request of the U.S. Army Recruiting Cmmari
(USAREC), and the results were briefed to the Commander, USAREC, on 12 April
1988. The Army can use the findings of this research to forecast DEP losses,
and to identify individuals most likely to become DEP losses.

EDGAR M. JOHNSON
Technical Director
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MMAYED ENTRY PROGRAM (DEP) LOSS BEHAVIOR

EXECJLIV SUMMARY

Requirerent:

The problem of losses from the Delayed Entry Program (DEP) is an
important management issue for the U.S. Army Recruiting Ommand (USAREC).
This research provides the Army with an understanding of the factors in-
fluencing DEP loss among "quality" recruits and thereby leads to more
efficient and effective management of the program.

Procedure:

TWo models of DEP loss are developed: A time series model is used to
examine DEP loss for the entire Army against selected factors hypothesized to
be related to DEP loss. A microdata model is then estimated to determine
factors that influence the DEP loss behavior of individuals.

The time series model is estimated with data supplied by USAREC covering
fiscal years (FY) 1984 through 1987. The factors considered are the youth
unmployment rate, average DEP length, and the number of individuals in the
DEP per recruiter. An ordinary least squares technique is used to estimate
the model. This model specification is tested for autooorrelation.

Microdata models are estimated using FY86 and FY87 recruit contract files
to determine individual characteristics, enlistment policies, and environ-
rental conditions. These Factors include age, Armed Forces Qualification Test
(AFQT) score, contracted DEP length, educational status, Army College Find
(ACF) participation, enlistment bonus participation, term of enlistment, and
enlistment brigade. A binary logistic regression technique is used to esti-
mate these models.

Findings:

The youth unemployment rate, average DEP length, and size of the DEP per
recruiter were all found to have a significant influence on the DEP loss rate
trends in the time series model. Unemployment rate was the single most sub-
stantial factor influencing the DEP loss rate. The estimated equation indi-
cated that nearly 40 percent of the DEP loss rate increase between FY86 and
FY87 was attributable to the decline in the youth unemployment rate.
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In the microdata analysis, several factors were found to significantly
influence the probability of an individual 's beccming a DEP loss. Among these
were DEP length, age, and AFQT score. DEP length and age were found to have
positive impacts on the prcbability of beccming a DEP loss, and AFQT score had
a negative inpact.

The results for the ACF and enlistment bonus participation variables were
inconsistent across the models estimated for FY86 and FY87. Their signs were
different in each model. The ACF participation variables were not significant
in the FY87 model and significant in the FY86 model. The opposite was true
for the bonus participation variable.

Utilization of Findings:

USAREC can use the results of this research to manage the DEP, to fore-
cast DEP losses and adjust recruiting missions accordingly, and to identify
individuals most likely to become DEP losses.
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INTROLU~rICH

The Delayed Entry Program (IEP) is a recruiting mecanism used by the
U.S. military services, allwing an individual to sign an enlistment contract
and to delay reportin for active duty up to 12 months. It is an fiportant
management tool which is extensively used by all of the services. An indi-
vidual signing an enlistment otract who goes on active duty iunediately is
called a "direct ship"; otherwise he or she enters the DEP. The vast majority
of recruits enter the Army through this program. The EEP expedites the smooth
flow of accessions into the Army's training base and improves both the Army's
recruiting and training productivity.

The EEP, however, has becom an increasing prcblem. More individuals are
becuming EEP losses; they are leaving the DEP and are not reporting for active
duty. The DEP loss rate for high school diploma senior and graduate males
scoring at or above the fiftieth percentile on the Armed Forces Qualification
Test (AF~r), referred to as GSAs, has increased by 15 percent from FY86 to
FY87 (USAREC Cmzanders Conference, Septster 1987). In absolute numbers this
meant that an additional 1,098 GS4A individuals were lost frxin the DEP during
the first ten months of FY87.

In this paper the DEP loss problem is examined and a model is developed
and estimated to investigate the causes of the upward trend in the DEP loss
rate. Aggregate and micro-level data are used to explore those factors
affecting DEP loss and to help identify high risk DEP loss groups.

The results of this research can be used to forecast DEP loss rate trends
and to identify individuals in high risk groups-individuals who are most
likely to become [EP attritions. The managers of recruiting programs can use
forecasts of EEP loss trends to assist in the development of new policies or
in the adjustment of current initiatives to cumpensate for the adverse inpacts
of forecasted losses. Furthermore, if high-risk rEP groups can be identified,
this information can be used to reduce the likelihood of rEP losses.

In the first part of this paper a time series approach is used to examine
Army DEP loss from a macro perspective. An analysis of CEP loss from a micro
level is presented in the latter part of this paper. The final section sum-
marizes the researd results, discusses how these results may be utilized, and
identifies directions for further research.

P LOSS

There are several positive aspects of the Delayed Entry Program. First,
this program permits the Army to smooth cut the training load. The scheduled
active duty date for an Army recruit is determined by the date and availabil-
ity of the appropriate training ourse open to him or her. Second, as Morey
(1983) postulated, individuals in the rEP provide referrals from their peers
and, hence, increase the production of recruiters. Finally, Phillips and
Schmitz (1985) found that those individuals who enter active duty after

1



spending time in the rEP have lower in-service attrition rates than those who
do not participate in the EP (ceteris paribus).

There are also some negative aspects to the DP. First, time in the DEP
is associated with lower probability of shipping (Phillips & Scbmitz, 1985;
Celeste, 1985; and Quester & Murray, 1986). A second drawback is that it is
necessary to use recruiting resources, especially recruiter time, to manage
DEP which could have been employed in other activities. However, the most
significant drawback of this program is DEP losses - ixdividuals in the DEP
who decide to abrogate their enlistment contracts. At the present time, the
Army does not force individuals to fulfill their contractual enlistment
obligation.

EEP losses adversely affect recruiting productivity as recruiter effort
and other resources are wasted when an individual becomes a loss. Th
ccmpensate for such losses additional enlistment contracts must be obtained.
This requires the experditure of additional resources, including recruiter
time.

Finally, the Army's ability to smooth the flow of individuals into
training slots during the year is also diminished as a result of DEP losses.
Because training slots may, in fact, go unfilled because of DEP losses,
scarce training resources are wasted.

Several research efforts have investigated DEP loss. Morey (1983),
among the first to analyze the DEP, was concerned with the Navy's management
of the program. He pointed out some of the indirect effects, such as recruit
referrals, which are realized from the DEP. Celeste (1985) used a cohort
methodology to investigate DEP loss in the Army and found that the following
individual characteristics differentiate DEP losses: gender, education, and
AFQT scores. She also found that the length of tire in the DEP was related
to DEP loss; as DEP length increased the probability of being a DEP loss
increased. Phillips ard Schmitz (1985) estimated a microdata model of Army
DEP attrition using a logistic regression approach, while Quester and Murray
(1986) analyzed DEP losses in the Navy using a similar approach.

The Phillips and Schmitz (1985) and Quester and Murray (1986) papers are
particularly relevant to the micro analysis of DEP loss. Phillips and
Schmitz estimated microdata-level models of DEP loss using data from the
first six months of the FY82 and the FY83 USAREC Minimaster contract files.
They fourd the following factors statistically significant at the .10 level
in at least one of their models: race, age, a four year enlistment term,
enlistment bonus, Army College Fund (ACF), AFQT, sex, education level, and
days in rEP. The following factors were ford to be negatively correlated
with EEP loss: non-white, age, ACF, and AFSr. They also found that contracted
days in the DEP and being a female recruit were positively correlated with
rEP loss.

Quester and Murray included all of the factors noted above except term
of enlistment and ACF, which were not available in the Navy. Other factors
considered in this model were the program enlisted for, month of enlistment,
average number of recruits in the DEP per recruiter, and recruiting area.
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They found the following: (a) female recruits and younger male recruits were
more likely to be EEP losses, (b) Navy enlistment incentive programs did not
make a difference, (c) there were differences between regions of the country,
(d) tEP loss appeared higher when the DEP pool is largest, and (e) the
average munthly rEP size per recruiter was positively correlated to the
probability of being a EEP loss.

The CEP loss behavior of GSMAs is of particular interest to the Army
since GSNAs are supply constrained. The cost of recruiting a GSMA is greater
than the cost of recruiting other individuals. However, the attrition rates
for individuals in this group are less than those in other groups. Hence,
although it cost more to the recruit GSMAs some of the costs are offset
since they leave at lwer rates. Also, AFQr scores are significantly
correlated with increased performance as measured by the Skill Qualifications
Test (Armor, Fernandez, Bers, & Schwarzbach, 1982). For the above reasons it
is desirable for the Army to recruit as many GSMAs as possible and not lose
them fru the EEP. The focus of this report is therefore on G @A DEP loss.

MDE MACRO LEVEL APPROAC

To examine DEP loss from a macro level an aggregate time series model
was used. The objective was to determine those factors affecting trends in
aggregate EP loss rates. If the impact of factors which affect DEP loss,
such as the youth unemployment rate, can be determined then this approach
will make it possible to anticipate potential DEP losses and to adjust
policies to mitigate these losses.

Time Series Model

First, it is hypothesized that the length of time in the DEP, which was
found to be significantly related to DEP loss in the research noted earlier,

s the probability of a DEP loss.

Enviromental factors such as labor market conditions may also influence
IEP loss. Previous models, hcwer, have not taken into account such
econumic factors. It is an accepted fact that youth unemployment
significantly influences Army enlistments. Hence, it was not unreasonable to
conjecture that it also influences individuals' decisions to fulfill their
contract obligations.

In addition, it was assumed that the number of individuals in the DEP
relative to the number of recruiters influences DEP loss. The number of
indivi .'als per recruiter affects the amount of time recruiters can spend
managing each contract. The less time a recruiter has to manage individuals
in the EEP the greater the probability they will become DEP losses.

The model estimated here used monthly time-series data covering fiscal
years (FY) 1984 through 1987, and takes the form:

CEPER = 0o + 0i *U NER + 02*AV E p + P3 *EP R C + ERTR TERM

3



where DLR is the EEP loss rate (number of DEP losses)/( DEP losses +
accessions) of high school graduate or senior males scoring in the top half
of the Armed Forces Qualification Test (GSMA). Independent variables
included are UMFEI, the unemployment rate for 16-to 19-year olds; AVDEPL, the
average EP length (in months) for the period; and DEREC, the number of
individuals in the EP per recruiter. The mean values and the standard
deviatics of these variables are reported in appendix A. An ordinary least
squares (OLS) technique was used to estimate the model. This specification
assumes that the random disturbances are uncorrelated. If the disturbances
are correlated for a linear regression model involving time series data, then
autocorrelation is said to be present. The Durbin-Watson test for
autocorrelatin was employed here and, at 1.45, does not strongly indicate
that the aon of uncorrelated disturbances is violated.

The estimated coefficients and t-statistics are presented in Table 1.
All variable coefficients are significant at the .01 level, and all have the
expected signs. The estimated coefficient for the youth unemployment rate
variable measures the effect of changes in the youth unemployment rate on the
DEP loss rate; an absolute increase of 1 percent in youth unemployment is
associated with an absolute decrease of .67 in the loss rate. Similarly, an
increase of one month in average DEP length increases the DP loss rate by
over 0.5 percent. An increase of one in the ratio of the size of the DEP to
the number of recruiters, which is the result of either reducing the number
of recruiters or expanding the size of the DEP pool, increases the DEP loss
rate by over 1.9 percent. R2 and the mean square error (KSE) for the model

Table 1

Ordinary Least Squares Regression Results for DEP Loss Model
(Monthly Data 1984-87)
(Dependent Variable: DEP Ioss Rate)

Independent Estimated

Variable Coefficient t-Statistic

Unemployment -.670 -3.594*

Average DEP Length .542 4.508*

DEP per Recruiter 1.931 4.483*

Intercept 8.950 2.038*

Adjusted R-Squared = .70
Mean Square Error = 1.37
Durbin-Watson Statistic = 1.45

* Significant at the .01 level.
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are also reported. These statistics indicate that the variables explained
70% of the dange in EEP loss over the FY84-87 period, and estimated the
mnthly IOEP loss with average mean squared error of about 1.4 percent.

7he model was used to examine the inpact of each factor on the change in
the GSMA LP loss rate between FY86 and FY87. The actual differences for all
variables for FY86 versus FY87 are presented in Table 2. Tey indicate that:
(a) the labor market became more ccmpetitive - unemployment dropped about
one and cm half percentage points; (b) the demand on recruiter tine
increased; and (c) the amount of tine available for a recruit to become an
attrition frcm the DEP increased. With these changes, an increase in the DEP
loss rate should have been anticipated and, in fact, was realized.

Table 2

Differences Between FY86 AND FY87 Variables

DEP Loss Unenployment DEP per Average DP
Rate Rate

FY86 7.18 19.52 4.775 4.267

FY87 9.88 18.09 5.025 4.765
Difference 2.70 -1.43 .25 .49
Percent Difference 37 -7 5 16

The changes in the observed and predicted DEP loss rate between FY86 and
FY87 and the contributions of each factor to these changes are presented in
Table 3. The changes for the observed and predicted rates are 2.70 and 1.71,
respectively. Ths disparity represents a 37 percent underprediction of the
DEP loss rate by the equation. This underprediction my reflect a one-time
policy change that took effect in January 1987. It was at this point that
non-rates from the previous smmer who failed to obtain their diplcma were
purged from the DEP. This may be the reason the model underpredicts the
losses for January 1987 by over five percent (See appendix B.).

All model factors contributed to the increase in the DEP loss rate.
Hwever, the unemployment rate of 16 to 19 year olds influenced the changes
in the observed and predicted DEP loss rates more than any other factor. In
fact, nearly 40% of the increase in the actual loss rate and 56% of the
increase in the predicted loss rate were attributable to declining
unemployment alonke. The other factors contributed to the increases in both
loss rates to a lesser extent. (See Table 3).

The actual and predicted IEP loss rates and the errors in the
prediction, the residual, for each month from FY86 through FY87 are reported
in appendix B.
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Table 3

Factor Contribution to FY86-FY87 [EP Loss Rate Cange

Factor Contribution

[EP Ts Uneployment LEP per Average [EP
ateRate ir Lenth

Observed s Rate 2.70 39% 18% 10% 33%

Predicted loss Rate 1.71 56% 28% 16% 0%

Overall, the model specified in this effort is appropriate. An R2 = .70
indicates that the equation fits the data. All factors included -
uneWloyment, [EP per recruiter, and average [EP length - significantly
affect [EP loss.

Altharzh the equation estimated here underpredicts the change in the DEP
loss rate from FY86 to FY87, it does account for a substantial proportion of
the actual loss rate. Moreover, the estimated equation indicates that nearly
40% of the increase in the loss rate was due to one factor, the decline in
the 16- to 19-year old unemployment rate.

THE MICRO LEVEL APPROACH

A microdata model of EEP loss was then developed and estimated to
determine factors affecting the probability that an individual becos a DEP
loss. Ths research extends the models developed earlier by Phillips and
Scdmitz (1985) and by Quester and Mrray (1985). Individual level data on
GS4As, was used to quantify the inpact of individual daracteristics,
enlistment policies, and environmental conditions which explain IEP loss.

Microdata Model

Individuals attempt to maximize the value of their job choice. When
individuals sign an enlistment contract they have judged that the value of
4 '.e Army job is greater than all other alternatives. Wile in the IEP an
h Uividual may continue to evaluate his choice as additional information is
btained. Job offers from the civilian sector or other military services,

changes in the perception of Army life or the NOS assigment, or the
acquisition of knowledge of educational cpportunities may change the
perceived value of an Army enlistment and may be the cause of a rEP loss.

Those individuals failing to fulfill their DEP contract exhibit quit
behavior. The Army is passive in the CEP loss decision. While the Army is
obliged to cxuply with an enlistment contract, the individual may abrogate it

6



with frupity. The Army does not force individuals to comply with their
contract.

The individual characteristics examined were age, AFT score,
educational status, and whether the individual has dependents or not. The
enlistment policies examined were ACF participation, whether he contracted
for an enlisnt bonus, term of enlistment, and contracted [EP length.
Brigade dummies were used as surrogates of the environmental factors of the
cumunity from which the recruit enlisted.

The factors above were presumed to influence the probability that a
recruit becomes a IW loss. The following specific hypotheses were tested:

(1) Age is negatively related to DP loss. Other researchers have
found that job turnover is greatest amonjg younger individuals.

(2) APT is positively related to EP loss. Since A is a measure of
mental ability then individuals with high AEQ scores should have
more jcb options and educational pportunities than those with
lower scores. Thus, the higher the AF r score the =re likely an
individual is to be a IEP loss.

(3) Contracted IMP length is positively correlated with DEP loss. The
longer an individual is in the DEP the more opportunities he has
to reevaluate his jcb choice.

(4) The behavior in the EEP of high school graduates and high school
seniors is different. Seniors have less job market experience
than high school graduates. Thus, seniors would be less likely to
drop out of the EEP.

(5) Participation in the ACF or the enlistment bonus program increases
the value of Army jcb to the individual. Hence, participating in

these programs should be negatively related to the probability of
IEP loss.

(6) Those individuals with dependents are more risk averse than those
without dependents. The more risk averse an individual the less
likely he is to change jcbs. This inplies that individuals with
no dependents are more likely to be DEP losses than those without

(7) As terms of enlistment increase the probability of becuming a DEP
loss increases.

(8) Local labor market conditions affect EEP loss. These conditions
are not the same in all regions of the country. Brigade dummies
are included to capture the effects of these local labor market
conditios.

It was also hypothesized that the impacts of certain factors on the
prcbability of becxming a EEP loss were not linear and that some factors
interacted. As a result, squares of age and EEP length were included in the

7



model. If these factors were statistically significant this would imply that
the arginal DEP loss rates with respect to these factors were not constant.
he interaction of educational status with DEP length and DEP length squared

were also considered here. These were included to investigate whether the
impact of EEP length on DEP loss was different for individuals with different
educational status.

A binary logistic regression (logit) :model is specified here. let T be
the random variable with the logistic distribution, F(t)=et/(+et). Supose
that Y=I indicates a DEP loss if and only if t < Ei~iXi. Then

P(Y=I) -- P(T-ixi) -- eixi/(1+eIixi)

which is equivalent to

P(Y=1) = P(T<WiXi) = i/(1+e-(ViXi)),

where P(i) is the prdability that the i t h individual becomes a DEP loss; Pi
are loistic regression coefficients; and Xi are the factors associated with
the 1 n individual.

Care must be taken in the interpretation of the coefficients of a
logistic regression model. The estimated coefficients do not indicate the

r in the probability of a DEP loss given a one unit increase in the
factor associated with that coefficient. Rather, the coefficients indicate
the increase of log(P(i)/(1-P(i)), the log odds of a DEP loss, for an
increase in a factor. A more intuitive interpretation is tained by
ccmputing the exponential of the coefficients. The computed result for a
coefficient indicates the amount by which the probability of DEP loss is
multiplied for a one unit dbange in the factor associated with that
coefficient.

Mdels were estimated using FY86 and FY87 USAREC Minimaster contract
files. After eliminating open records and those with invalid information for
the factors being analyzed, there were 87,997 and 73,233 observations
remaining in the FY86 and FY87 files, respectively.

The variables in the model were age, age squared, DP length (in
months), DEP length squared, Ar, education (high school degree graduates -
HSG, high school seniors - SEN), AC participation (AC_YES, AC3_NO), bonus
participation (KiEUS_YES, ER3US3NO), dependent status (Depend_Yes,
Depend No), term of enlistment (TERM_2, TER4_3, T5_4), the interaction of
DEP length and education, the interaction of DEP length squared and
education, and dumies for each brigade (BEq_3, BEq_4, BEE_5, AND BHE_6).
The umitted categories were no ACF, no Bonus, dependents, four-year term of
enlistment, and brigade 1.

The rsans for the variables in the model for FY86 and FY87 are reported
in Table 4. A comparison of means for the fiscal years finds that the
differences are very small for the majority of the variables. For example,
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there was only a .82 percent increase in the DP 1ernth between FY86 and
FY87. Note however, that there were substantial charges between FY86 and
FY87 in participation for the Army's enlistmnt incentive programs: ACF and
the bms PrOgra. Participation in the ACF decreased by 20 percent between
FY86 aid FY87. 7he decrease in enlistment bnus participation was even
greater: a 43 percent decrease ocurred. JEP loss rates are also reported
for each fiscal year in Table 4. Note that a 14 percent increase in the IEP
loss rate occurred.

Table 4

Characteristics of the FY86 and FY87 Minimaster Data Sets

N=87,997 W=73,233
3l FY86 Y87

DP Loss Rate 8.4 9.6
Age Mean 20.60 20.00
AFQT Score Mean 70.96 70.90
DEP Length Mean 4.84 4.88
Education Senior 35.09 36.19

HSDG 64.91 63.81
ACF Participant Yes 50.96 40.74

No 49.04 59.26
Bonus Yes 35.25 19.71

No 64.75 80.29
Deperdents Yes 11.59 11.73

No 88.41 88.27
Term 2 18.42 19.71

3 35.25 37.98
4 46.33 42.31

Brigade 1 20.30 19.22
2 18.76 18.76
4 16.58 18.41
5 26.51 26.17
6 17.85 17.44

The results from the estimation of the two logistic regression models
for 1986 and 1987 are reported in Tables 5 and 6. Ohe coefficients and their
standard errors are reported for both tables. The * (**) indicates that the
factor is statistically significant at the .01 (.05) level.

The model results determined that many individual characteristics,
environmental factors, and enlistment incentives affect the probability of
EEP loss. As an individual grew older or their contracted DEp length
increased the likelihood of them becoming a DEP loss increased. Thes rates
were increasing at decreasing rates since the signs of their square terms
were found to be negative. However, of the square terms only age squared was
found to be statistically significant. Seniors had higher DEP loss rates
than graduates. The prdability of JEP loss decreased as Ar increased.
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Note that the coefficients for age and A did not have the expected sign.
Age was hypothesized to be negatively related and AFPr positively related to
EEP loss. Mhe results did not support these hypotheses.

Table 5

Results of Microdata Model for FY86

Estimated Standard
Variabl Coefficit

Intercept -12.621* 0.589
Age 0.422* 0.049
Age Squared -0.006* 0.001
EEP Iength 0.350* 0.025
E Legth Squared -0.001 0.002
AISr -0.005 0.001
Senior 0.547* 0.180
ACF Yes -0.120" 0.030
Borus Yes -0.022 0.038
eperZ Po 3.032* 0.137
Term 3 -0.108* 0.037
Term-2 0.194* 0.047
DEP Length*Senior -0.071 0.050
IEP length Squared* -0.002 0.003

Senior
Brigade 2 -0.061 0.040
Brigade 4 -0.229* 0.044
Brigade 5 -0.166" 0.036
Brigade 6 -0.116" 0.040

FRACrICN OF 0UKCX)IDPT PAIRS OF PREDICTED PROBABILITIES AND
RESPONSES: 0.74
R = 0.35
MODL CHI-SQUARE = 6264.53 WITH 17 D.F.
(-2 LOG L.R.) P = 0.0

* Significant at the .01 level.

T results from both models suggested that having no dependents was
positively correlated with the probability of being a DEP loss. In fact the
coefficients for this variable were the largest in absolute value in both
models. This indicated that they had the most influence on the probability
of [EP loss. But also note that the differences in the coefficients between
models were largest for this variable suggesting a lack of precision in the
estimated impact.

Other variables such as term of enlistments and the brigade dummies were
not found to be statistically significant in all instances. The brigade
dummy for the third brigade in the FY86 model was not significant. This was
also the case for the two-year term of enlistment in the FY87 model.
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Table 6

Results of Microdata Model for FY87

--- Estimated StanardVaibeopefficient Error

Inter-it -0.331* 0.598
Age 0.391* 0.050
Age Squared -0.006* 0.001
DEP length 0.325* 0.026
DEP Length Squared -0.001 0.002
AFQ -0.005* 0.001
Senior 0.564* 0.179
ACF Yes 0.051 0.035
Bons Yes 0.107* 0.039
D[,er_Po 1.359* 0.071
Term 3 -0.118* 0.035
Term-2 0.011 0.046
D Jength*Senior -0.039 0.051
EP l th Squared* -0.005 0.004
Senior

Brigade 2 -0.097** 0.041
Brigade 4 -0.322* 0.045
Brigade 5 -0.116" 0.037
Brigade 6 -0.168" 0.042

FRACTICK OF CttPDANT PAIRS OF PREDICED PROBABILTIES AND
RESPONSES: 0.72
R = 0.32
MVDELCEI-SCJARE = 4614.86 WrM 17 D.F.
(-2 LOG L.R.) P = 0.0

• Significant at the .01 level.
** Significant at the .05 level.

However, the signs of the coefficients for these variables were consistent
across models.

The results of the models were incousistent for the ACF and enlistment
borus program. ACF participation was statistically significant in the FY86
model and bonus program participation was not. The reverse was true for the
FY87 model. In addition, the signs were negative in the FY86 model and
positive in the other model.

Cbserve that the signs of the estimated coefficients were consistent
across models except for the coefficients of ACF and bonus. Also, the
magnit3es of the coefficients were apprxcfrmately the same in both models
except for the intercept term and dependent status.
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An F-test of the chi-square sunniary statistics for each model are
reported in Tables 6 and 7. It indicates that at least one of the factors
affects the priobability of being a DEP loss in each instance. A pseudo-R2 is
reported in both tables. As expected, they are small: R2=-.35 for the FY86
model and R2=.31 for the FY87 model. The percent of correct predictions for
the model data is also provided in each table. The respective statistics of
73 and 72 percent indicate that the explanatory power of each model is
statistically significant.

The effect of several of the factors on the prctbility of IEP loss for
high school graduates and high school seniors was examined in more detail.
These factors were time in the E P, age, AFQT score, brigade differences, and
dependent status. Nhile these factors ware varied the others were held at
their mean values.

The CEP loss proabilities fur high school seniors and graduates for
various DEP lengths are reported in Figures 1 and 2 for FY86 and FY87,
respectively. As DEP length increases, the probability of being a IEP loss
increases. In both instances seniors drop out of the JEP at a constant rate,
whereas graduates increase substantially beyord six months. The rEP loss
probabilities for seniors exceed those of the high school graduates during
the first three months. After this point, however, the graduate
prcbabilities exceed those of seniors. The differences between these two
irapidly after the fourth month. The high school graduate
prctability is approximately double that of seniors for a EEP length of
eleven months in both models.

Figures 3 and 4 present DEP loss rates for the FY86 and the FY87 models
for seniors and graduates where age is allowed to vary tram 17 to 35 years
for graduates and from 17 to 21 years for seniors, holding all other factors
at their means. These figures indicate that older individuals are more
likely to beccne DEP losses. The graduate EEP loss probabilities exceed the
seniors' in all instances. Note, hwever that the differences are very
small.

In figures 5 and 6 the DEP loss proiabilities for both models are
presented for seniors and graduates at various AFQT levels while holding the
other factors, as before, at their means. The higher an individual's AFQ
score the less likely he is to be a DEP loss. The graduate probabilities
exceed the seniors' in all cases. The differences between the two are
approximately the same for all AFQT levels. There is a decline of

proximately 19 percent in the DEP loss probbility as AFVr scores increase
frau the 50th to the 90th percentile. This means that AF r category I
individuals have about 1.3 percent lwer CEP loss probabilities than Mr
category IIIA individuals.

The rEP loss probabilities for each brigade and year are presented in
figures 7 and 8 for graduates and seniors, respectively. These probabilities
are estimated for the average individual in each brigade for each year.
(These averages are reported in Appendix D.) The FY87 DEP loss
prcbabilities exceed those for FY86 in all brigades for both graduates and
seniors. The differences, however, are much larger for graduates. Also
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note that the results for the 1st brigade exceed those of all other brigades
when ciparisons are made of each model within educaticnal levels.

7he recruiting brigade du=uy estimated coefficients were statistically
significant in seven out of eight cases. This indicated that there were
differences in the probability of DEP loss agng the brigades. But were
there differences within the brigades? In an atteapt to address this
question the DEP loss behavior of selected recruitirg battalions within the
first brigade was examined.

JEP loss models for the Syracuse recruiting battalion and the combined
recruiting battalicrs of Newburgh and Icng Island, New York were estimated
for FY87. The combination of the Newburgh and Icng Island battalions is
referred to as New York City since they constitute the majority of the city.
The models estimated are the same as the one above except that the brigade
dummies variables have been eliminated. (The estimated coefficients and
standard errors for these models are report in Appendix E.)

EEP loss probabilities were estimated for high school graduates and high
school seniors for various IEP lengths using the models estimated for New
York City and Syracuse. This was done holding all other factors at their
mean values for the entire United States (U.S.). DEP loss probabilities for
various EEP length for the U.S. were also estimated.

lEP loss probabilities for New York City, Syracuse, and the entire U.S.
are depicted in Figure 9 and 10 for high school graduates and high school
seniors, respectively. For both high sctool graduates and seniors the
estimated New York City lEP loss probabilities for a given EEP length exceed
those of Syracuse and the U.S. DEP loss probabilities for Syracuse are less
than those of total U.S. except for high school graduates with DEP lengths
that exceed eleven months. These results indicate that for a given JEP
length an individual in a large urban area, New York City, is more likely to
be a DEP loss than someone from the general U.S. population or some small
urban area, such as Syracuse, which is in the same recruiting brigade as New
York City.

7he results of the models presented here indicate that it is possible to
identify characteristics of individuals more likely to abrogate their
enlistment contract. Several factors - 1EP length, age, AF r score - are
found to affert significantly the probability of becomng a CEP loss.
However, tyd impact of age and AM on lEP loss are not as hypothesized. As
noted earlier, other researchers have found that the job turnover rate is
highest among younger individuals. Hence, as age increases the IEP loss rate
should decline. It was also noted earlier that individuals with higher AFQr
scores have more job options and therefore one wuld expect higher EEP loss
probabilities. These two assumptions were not suported by the results. The
impact of CEP length on DEP loss is consistent with the findings of other
researchers.
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7hese results make it possible to identify high risk OEP loss groups.
For example, high school graduates over 22 years of age with no depwents
fron the first brigade whose expected time in the r is greater than six
moth have a higher risk of becoming I losses than other graduates.
Seniors have a lower probability of being a DEP loss than gracates. Seniors
with no dependents from the first brigade whose EP lengths are greater than
8.5 months are more likely to attrite from the EEP than other seniors,
however.

Iw risk EEP loss grcups can also be identified. For exanple, high
sdol graduates and seniors with no depedents from the fifth brigade whose
expected time in the EEP is less than three months are far less likely to
become OP losses than other individals.

Microdata models are estimated for selected recruiting battalions:
Syracuse and the ocirbination NWburgh and Lcrg Island, which make up New York
City. The results of these models are used to derstrate the differences in
CEP loss probabilities both within the first brigade and as compared to the
U.S. as a whole. The grapical display indicates that predicted IEP loss
probabilities are higher in New York City than in the Syracuse battalion or
the entire U.S.

DISCEJSSION

In this paper DP loss is examined at two different levels. At the
macro level the analysis indicates that the 1EP loss trend is explained in
part by youth uneiployment, size of the JEP relative to the number of
recruiters, and average EEP length. The micro analysis indicates that
several factors influence individuals' decisios to abrogate their enlistment
contracts. As in the macro model, EP length is one of the significant
variables. Ths factor is one over which the Army has ontrol. EEP length
is also related to the size of the JEP. This suggests that DEP loss can be
influenced by the management of the DP.

The results of this research can be used to identify trends which
signify IEP loss rate increases. If the youth urnployment rate declines,
then not only does it beco more difficult to recruit high quality
individuals but these individuals leave the DEP at a higher rate.
Furthermore, as the size of the EEP grows relative to the number of
recruiters the EP loss rate will increase. If such trends can be
identified, then it is possible to forecast periods of higher CEP losses and
to implement policies to acnmodate them or to ameliorate their impact.

7he results of this research can lead to a more efficient and effective
ana t of the DEP. Improved managent can increase recruiter

productivity and reduce recruiting cost. For example, if high risk EEP loss
groups have been identified, then they can be targeted for special programs
or attention. Low risk groups would not be targeted for these programs.
This can lead to a more efficient allocation of recruiter time.

An cdvias direction for further research would be to address managent
issues related to EEP. One of the findings here is that CEP length
influences the probability of being a DEP loss. There are several policy
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questions related to this firing. Fr example, is there a way to reduce
these losses? Does m-r recruiter follao-up reduce losses? And if so, what
form should the follow-up take? Should recruiters put more effort into
following up individuals in the DEP or into finding rnew recruits? How should
recruiters allocate their time? These are some exanples of issues that
should be addressed which ,old inprove the mnagement of EP.
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APPENDIX A

Mean Values of Recruiting and D Imss Factors

Variable Mean Standard
Deviation

DP Loss Rate 7.38 2.42
Uneployment Rate (16-19) 19.23 1.14
Size of EEP per Recruiter 4.65 0.51
Average IEP length 4.34 1.86
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APPENDIX B

Actual and Predicted Loss Rates and Residuals

ActuaL bredicted
Month-Year Loss Rate Loss Rate Residua

OCT83 6.2872 5.8782 0.4090
NOV83 5.5529 7.0326 -1.4797
DEC83 5.7807 6.4219 -0.6412
JAN84 5.6860 6.5284 -0.8424
FEB84 5.8803 6.8867 -1.0064
MAR84 5.6052 5.8429 -0.2377
APR84 5.7333 5.2840 0.4492
MAY84 6.5712 6.2864 0.2847
JUN84 9.0429 9.0030 0.0399
JUL84 7.3660 8.2664 -0.9004
AUG84 6.3319 8.4668 -2.1349
SEP84 6.9698 7.0363 -0.0665
OCT84 4.3947 4.5424 -0.1477
NOV84 5.2685 5.2664 0.0021
DEC84 5.5616 4.3057 1.2559
JAN85 5.6670 4.9531 0.7139
FEB85 4.9131 4.7719 0.1411
MAR85 4.9755 5.4542 -0.4788
APR85 4.5317 5.9694 -1.4377
MAY85 6.5312 6.4628 0.0684
JUN85 8.7803 9.3654 -0.5852
JUL85 7.9060 8.4135 -0.5076
AUG85 7.3359 7.6128 -0.2769
SEP85 7.0113 6.5762 0.4351
OCT85 5.7929 4.1691 1.6238
NOV85 5.1320 5.5559 -0.4239
DEC85 6.6935 6.0177 0.6758
JAN86 6.9791 7.7247 -0.7455
FEB86 5.2598 6.6316 -1.3717
MAR86 5.0559 6.5758 -1.5198
APR86 5.5278 6.3306 -0.8028
MAY86 7.3681 7.0371 0.3310
JUN86 11.7392 10.1796 1.5596
JUL86 10.0357 11.1187 -1.0829
AUG86 7.9978 9.1559 -1.1581
SEP86 8.5684 8.3883 0.1802
OCT86 6.1484 8.2288 -2.0805
NOV86 6.4258 7.5830 -1.1572
DEC86 8.1664 7.4681 0.6983
JAN87 13.3243 8.2154 5.1089
FEB87 6.9219 7.7903 -0.8684
MAR87 7.5709 7.4074 0.1635
APR87 11.0681 7.8023 3.2659
MAY87 9.1442 7.8410 1.3032
JUN87 13.6669 12.3304 1.3366
JUL87 12.4404 13.5289 -1.0886
AUG87 10.9442 10.8559 0.0884
SEP87 12.6726 10.3239 2.3486
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APPENDIX C

Mears of Factors for FY86 arid FY87
by Bigade

VariabLe FY86 FY87
BRIGADE I

DEP LOSS 0.10000560 0.11553757
AGE 19.88908165 19.71566539
AFQT SCORE 71.42738821 71.22518108
DEP LENGTH 5.09871845 5.29654879
SENIORS 0.37903632 0.41989774
ACF YES 0.48816386 0.40164749
BONUS YES 0.30219934 0.17419401
NO DEPENDENTS 0.92982260 0.93168584
TERM 2 0.19760479 0.21389007
TERM 3 0.36504561 0.37494674

BRIGADE 3
DEP LOSS 0.08214697 0.09296738
AGE 20.00720906 19.95457193
AFQT SCORE 69.53868056 69.47240827
DEP LENGTH 4.67619798 4.70529994
SENIORS 0.35009390 0.35760047
ACF YES 0.50578542 0.37936808
BONUS YES 0.37741564 0.21665696
NO DEPENDENTS 0.86799540 0.86517181
TERM 2 0.18010541 0.19867501
TERM 3 0.32458957 0.35439720

BRIGADE 4
DEP LOSS 0.06573896 0.06639958
AGE 20.54764190 20.64908376
AFQT SCORE 70.69817658 70.48401217
DEP LENGTH 4.29414587 4.02396320
SENIORS 0.27070195 0.25016693
ACF YES 0.50205648 0.37510201
BONUS YES 0.39402248 0.23102604
NO DEPENDENTS 0.82197697 0.81126196
TERN 2 0.16397039 0.16062022
TERM 3 0.34480395 0.39045923

BRIGADE 5
DEP LOSS 0.08668067 0.10593331
AGE 19.81489261 19.65897824
AFQT SCORE 71.38418999 71.40374680
DEP LENGTH 5.21151455 5.42013255
SENIORS 0.38620483 0.41517508
ACF YES 0.51313928 0.43140427
BONUS YES 0.33013246 0.18196525
NO DEPENDENTS 0.89381404 0.90283359
TERM 2 0.20992841 0.22449512
TERM 3 0.34209285 0.36826175

BRIGADE 6
DEP LOSS 0.08137018 0.09089486
AGE 20.21157519 20.20355437
AFQT SCORE 71.53673755 71.78478040
DEP LENGTH 4.64707755 4.69842637
SENIORS 0.34273526 0.34024896
ACF YES 0.53998472 0.44218273
BONUS YES 0.36903094 O,I860096
NO DEPENDENTS 0.89207946 0.89250763
TERM 2 0.15363555 0.17411728
TERM 3 0.39036037 0.41846082
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APPENDIX D

Battalion Microdata Models

Table D1

Results of Microdata Model for New York City durim FY87

Estimated Standard
Vai~eCoefficient

Intercept -11.010" 2.548
Age 0.548* 0.204
Age Squared -0.008"* 0.004
EEP length -0.044 0.130
DP Length Squared 0.031* 0.012
AFQT -0.010"* 0.005
Senior -0.352 0.962
ACF YES -0.070 0.180
Bcrns Yes 0.313 0.218
Depend )o 1.468* 0.428
Term 3 0.177 0.178
Term-2 0.277 0.237
DEP Lengh *Senior 0.372 0.274
DP Length Sqared* -0.038** 0.019
Senior

FRACfON OF CONCORDANT PAIRS OF PREDICED PROBABILITIES AND
RESPNSES: 0.71
R = 0.303
MDEL CHI-SQEMM = 175.72 WI'IH 13 D.F.
(-2 IG L.R.) P = 0.0 .

Significant at the .01 level.
** Significant at the .05 level.
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Table D2

Results for Microdata Model for the Syramse Recruiting Battalion
durini FY87

Estimated StandazdVariableEro

Intercept -16.404 23.881
Age 0.158 0.357
Age Squared 0.001 0.018
EP Length -0.005 0.199
DEP Length Squared 0.034** 0.016
AFQT -0.002 0.007
Senior 1.399 1.173
ACF YES 0.108 0.250
Bonm_ Yes 0.202 0.280
DperMno 9.256 23.511
Term_3 0.037 0.239
Term-2 0.110 0.313
DEP egth*Senior -0.104 0.344
DEP Length Squared* -0.014 0.024

Senior

FRACTICN OF OUtXIDANT PARIS OF PREDICED PROBABILITIES AND
RESFCNSES: 0.74
R = 0.336.
HODE CHI-SQUARE = 145.92 WIH 13 D.F.
(-2 LOG L.R.) P = 0.0.

•* Significant at the .05 level.
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